Oögenesis and mode of reproduction were studied in four populations of the soybean cyst nematode, Heterodera glycines. Oögonial divisions occurred before and during the fourth molt. Maturation of oöcytes proceeded only in inseminated females and was normal, consisting of two meiotic divisions and the formation of two polar nuclei. Nine bivalents were present at metaphase I in all populations. Sperm entered the oöcytes at late prophase or early metaphase I. Following the second maturation division, sperm and egg pronuclei fused to form the zygote nucleus. Six females obtained from 200 larval inoculations of soybean seedlings failed to produce embryonated eggs and showed marked retardation in growth. In conclusion, H. glycines has a normal meiotic cycle and reproduces by cross fertilization.
"Prior to 1940, there was a strong tendency to refer all of the cyst-forming nematodes to a single species, Heterodera schachtii Schmidt ..." (Taylor, 1957 ) .
Infraspecific
categories identified on the basis of host preferences were later distinguished by slight morphological differences and were described as separate species. Although as many as fifteen or sixteen species have been recognized, the taxonomic situation is far from satisfactory. The specific rank of some species is questionable, whereas other species contain forms which may well deserve specific rank. Cytological and, furthermore, cytogenetical studies may elucidate the evolutionary relationships among the various Heterodera species. Information on various aspects of oogenesis of six Heterodera species is already available (Mulvey, 1957 (Mulvey, , 1958 (Mulvey, , 1960 Riley & Chapman, 1957; Cotten, 1960 (Oostenbrink, 1960 ) . In the absence of males, this species reproduces by parthenogenesis and may be a triploid (Mulvey, 1958; Hirschmann & Triantaphyllou, 1962 ). In the same species group with H. trijolii are classified H.
-fchachtii, H. gl ycine.r Ichinohe and H. galeopsidis (Goffart). All these species are closely related morphologically. Mulvey, 1959, attempted ship of two of these species by crossing H. trifolii females with H. schachtii males. He observed impregnation of the females and penetration of the oocytes by the sperm. He did not observe, however, fusion of sperm and egg pronuclei and, in studying the progeny, he was not able to determine whether fertilization had occurred. Additional information on gametogenesis in, as well as appropriate breeding experiments with other members of this group may be helpful in explaining their actual relationships. This paper deals with a study on oogenesis, chromosomal cytology and mode of reproduction in H. glycine.r.
MATERIALS AND METHODS
Two populations of Heterodera glycineJ from North Carolina, one from Tennessee and one from Virginia were propagated in the greenhouse on soybean, Glycine max (L. ) at approximately 250 C..
Oogenesis in each population was studied in fourth stage larvae and young females which were dissected from roots in physiological saline (o.67$lo sodium chloride).
Their body contents including the entire reproductive system were smeared on slides. The method of fixing, staining by the Feulgen method or with propionic orcein and mounting or making permanent slides has been described previously (Triantaphyllou, 1962) . The mode of reproduction was studied in only one H. glycines population from North Carolina. Soybean seedlings were grown in 5 cm pots of steam-sterilized soil for 20 days at approximately 25° C. Two hundred plants were inoculated with one larva each, and twenty plants were inoculated with 150 larvae each. Females or cysts were recovered 35, 50 and 65 days after inoculation by examining the roots and screening the soil of some plants.
RESULTS
The various regions of the reproductive system of young, freshly molted females are fully differentiated (Fig. 1 A) . Growth, however, of some parts, particularly of the uteri, continues during the period of egg production. The short germinal zone of each ovary is followed by the rather extended growth zone which is connected to a short narrow oviduct composed of two rows of four epithelial cells (Fig. 1 A, B) . The oviduct leads into a well-differentiated hemispherical spermatotheca consisting of three rows of several high columnar epithelial cells. The adjoining broad uterus also has three rows of epithelial cells that are narrow and elongate at first, but become more cuboidal in the lower part of the uterus. The gonad is characteristically bent at the spermatotheca-uterus junction forming a well-pronounced angle. The spermatotheca and sometimes the upper part of the uterus of inseminated young females are packed with sperm (Fig. 2) .
05genesis
Oogonial divisions occur in the germinal zone of the ovary of larvae in the fourth stage and fourth molt (Fig. 3) . Very few oogonial divisions have been
